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This week, we have added the ability to have certain 
sections of code run conditionally — i.e. sometimes they 
run, and sometimes they don’t, depending on whether 
certain conditions are true or not. 

ex. 1: Read a student score, print out whether each 
has passed (better than 60) or failed (60 or worse). 


Read score, call it ’x’ 
If ’x’ is greater than 60, 
print out that the student has passed 
Otherwise x must be less than or equal to 60. 
In this case, print out that student failed. 


e In this case, we don’t always print “failed” and don’t 
always print “passsed”’. 


e We solved problems like that above with the if state- 
ment and the if-else statement. 


Why do this for only one student? Why not many 
students? 

ex 2: Read in a number of student scores, printing out 
whether each student has passed or failed 


Read score, call it ’x’ 

If ’x’ is greater than 60, 
print out that the student has passed 

Otherwise x must be less than or equal to 60. 
In this case, print out that student has 
failed. 


-- Now, do this whole thing again 


e How do we get the "do it again” part to work? 


e Okay, we read in student after student...how do we 
stop? 
ex. 3: Read in student scores, printing out whether 
each student has passed or failed. When a user is 
done, that user should input a negative score to stop 
the program. 


Read score, call it ’x’ 

If ’x’ is negative, well, you can’t have 
a score less than 0, so this indicates 
user 1s done and we should end. 

Otherwise, if ’x’ is greater than 60, 
print out that the student has passed 

Otherwise x must be less than or equal to 60. 
In this case, print out that student has 
failed. 


-- Now, do this whole thing again 


e Now, we can stop if we want, and otherwise keep in- 
putting scores. 


e How do we handle these situations in our programs? 


Loops 


e Loops are designed to run a particular piece of code — 
called the body of the loop— many times in succession. 


e The loop is controlled via a condition, just as the if 
statement was. ‘The body of the loop will continue to 
be repeated over and over until the condition becomes 
false. 


e There are different types of loops, each more appropri- 
ate for some situations and less appropriate for others. 


The while loop statement 


The first loop statement we will look at is the while 
loop. ‘The form is very similar to the if statement: 


while (condition) 
statement ; 


We only proceed as long as condition is true. 
e If condition is false to begin with — never run statement 


e If condition is true to begin with — run statement once, 
check condition again 


e Each time you re-check condition, if it is true, run 
statement one more time, and then check the condi- 
tion again. If it is false, leave loop without running 
the loop statement again, and instead run the next 
line of code after the loop. 


The while loop with a compound statement 


while (condition) 


{ 
statement] ; 
statement? ; 
statement; 
} 


As with the if statement, we can basically consider this 
form to be a special case of the first form, where our 
“statement” happens to be a compound statement. 


A common error 


e Whether the internal statement is a single statement 
or a compound statement, what happens if the condi- 
tion is always true? 


e Answer: you get an infinite loop (the loop repeats 
endlessly). 


e This is a common run-time error. A compiler cannot 
find your infinite loops (it could perhaps find some 
of them...but never all), and so if the combination of 
your code and your data produces an infinite loop, you 
will not be able to tell that until run-time 


e Symptom 1: your program starts printing the same 
thing over and over and over, or printing a lot of 
“junk” very rapidly for a long time. 


e Symptom 2: your program appears to freeze and do 
nothing, because it is running the same internal calcu- 
lations over and over and thus is not printing anything 
out to you. (Careful, though! The program might just 
be waiting for input! A good reason to use prompts...) 


@ So, if we would like the condition to eventually change, 
which form of the while loop would tend to be more 
useful, and why? 


A counting example 


We wish to print the integers from 1 through 10. This 
is the same as repeating the “print an integer” action 10 
separate times, with the integer changing each time. 


int i = 1; 
while (i <= 10) 
{ 
System. out.println(i) ; 
be // remember: i =it+i 


An input-based example 


So, how can we write the program we discussed earlier? 
Remember, we want to read in grades one by one, printing 
for each grade whether it is a passing or failing grade, until 
a negative number is finally entered, at which point we 


stop. 


int grade; 
boolean notDone = true; 
while (notDone) 


sf 


System.out.println("Enter grade: 


grade = Keyboard.readInt () ; 

if (grade < 0) 
notDone = false; 

else if (grade > 60) 
System.out.println(grade + " 

else // grade >=0 and grade <= 
System.out.println(grade + " 


We 
passed."); 
60 
failed."); 


